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graft-tibia complex were evaluated.
Results: The remnant preservation significantly accelerated revascularization in the grafted ten-
don, and significantly increased the number of mechanoreceptors in the reconstructed ACL at 4
and 12 weeks. The remnant preservation significantly improved the anterior translation and the
initial stiffness of the ACL-reconstructed knee in drawer testing at 12 weeks.
Discussion: Preservation of the remnant tissue in ACL reconstruction not only enhanced cell
proliferation, revascularization, and regeneration of proprioceptive organs in the reconstructed
ACL, but also improved the knee stability.
Conclusion: Preservation of the remnant tissue may be beneficial in improving the clinical out-
come of ACL reconstruction.
http://dx.doi.org/10.1016/j.asmart.2016.07.005B0015
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Background: To investigate the effect of silk fibroin (SF) coating for the cell compatibility in
vitro of polyethylene terephthalate (PET) material and for the ligamentization of intra-articular
segment in vivo of PET artificial ligament.
Methods: The surface of PET artificial ligament was treated by plasma, and then PET artificial
ligament was soaked in an SF solution. BALB / C CL7 mice ligament fibroblasts was cultured in
the uncoated-PET material (control group), SF coating-PET material (SF group). Subsequently,
scanning electron microscope (SEM), methyl thiazolyl tetrazolium (MTT), cell cycle analysis,
collagen protein and DNA content was detected. Furthermore, the mRNA expression levels of
fibronectin (FN), b-actin, integrin a1 and integrin b1 were also detected. Intra-articular segment
of PET artificial ligament was coated by SF, which was used to reconstruct Beagles’s anterior
cruciate ligament (ACL). The coverage of intra-articular synovial tissue covering the artificial
ligament was assessed.
Results: The results of SEM, MTT and cell cycle analysis showed SF group could significantly
improve the proliferation of BALB/C CL7 mice ligament fibroblasts (P<0.05). Collagen protein
and DNA content analysis showed that the specific surface area was increased by 3D structure in
the SF group (P<0.05), which provides a good growth substrate for the high density culture of
BALB/C CL7 mice ligament fibroblasts. MRNA expression analysis of FN, b-actin, integrin a1
and integrin b1 showed that the normal BALB/C CL7 mice ligament fibroblasts related gene
expression was not changed in the PET-SF composite materials (P>0.05). One month after
ACL reconstruction, synovial tissue coverage in the SF group and control group was
85.4± 4.3% and 62.8± 5.7%, respectively (P <0.05). Moreover, three months after ACL recon-
struction, synovial tissue coverage in the SF group and control group was 97.7± 2.1%% and
92.5± 4.3%, respectively (P>0.05).
Conclusion: PET-SF composite materials has good cell biocompatibility in vitro. ACL recon-
struction in vivo confirmed that the SF coating could improve the coverage of intra-articular
synovial tissue covering the artificial ligament early, which speeds up the process of
ligamentization.
http://dx.doi.org/10.1016/j.asmart.2016.07.006B0018
The middle to long term results of reconstruction of stiff elbow under arthroscopy
technique
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Objective: To evaluate the middle to long term results of reconstruction of stiff elbow under
arthroscopy technique.
Methods: To re-evaluate the clinical results of the 38 stiff elbows treated under arthroscopy tech-
nique previously, and to compare the clinical results between the early follow-up and the middle
e long term follow up.
Results: There were 36 patients completed the follow-up. There were 24 male and 12 female.
The age was 47.8 years old on average (14-65 years old) and the average follow up time was
71.5 months (60-96 months). The preoperative average range of motion for the 36 patients
was 80.1± 24.4, which increased to 121.4± 24.8at six months postoperatively and was
118.6± 24.0at the final follow up time; the averaged MEPS was 70.4± 16.6 preoperatively,
which increased to 89.4± 16.5 at six months postoperatively and was 88.6± 15.8 at the final fol-
low up time; whereas the averaged VAS score was 2.8± 2.2 preoperatively, which decreased to
0.5± 0.5 at six months postoperatively and was 0.6± 1.0 at the final follow up time. The middle-
long term follow up showed superiorly results in terms of range of motion, MEPS (Mayo Elbow
Performance Score), VAS for pain compared with preoperative results, whereas showed no sig-
nificant difference compared with short term follow up results.
Conclusion: The arthroscopy is an effective technique to reconstruct the function of the stiff
elbow, and the clinical results did not decrease with time.
http://dx.doi.org/10.1016/j.asmart.2016.07.007B0022
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Background: Open wedge high tibial osteotomy (OWHTO) for knee osteoarthritis has become
an increasingly performed technique. However, various complications including lateral hinge
fracture (LHF) have been reported. Takeuchi et al. classified LHFs into three anatomically based
types, related to the proximal tibiofibular joint. Here, the objective of this study was to validate
the efficacy of their classification.
Material: Patients treated with OWHTO using TomoFix between 2009 and 2012 were investi-
gated. The knees were divided into non-fracture (59 knees) and LHF (15 knees) groups, and the
LHF group was further divided into Takeuchi types I, II, and III (seven, two, and six knees,
respectively).
Method: The Japanese Orthopaedic Association (JOA) score and range of knee flexion were
assessed pre-operatively and one year after OWHTO. The details of postoperative course were
reported in LHF group.
Results: Pre-operative characteristics (age, gender and body mass index) showed no significant
difference between the two groups. The mean JOA score was significantly improved one year
after operation regardless of the presence or absence of LHF (p < 0.005, p < 0.001, respectively).
However, six of seven type I cases had no LHF-related complications; both type II cases had
delayed union; and of six type III cases, two had delayed union with correction loss and one
had overcorrection.
Discussion: These results suggest that Takeuchi type II and III LHFs are structurally unstable
compared to type I. [Conclusion] Takeuchi classification can provide an indication of potential
complications relating to bone union after OWHTO.
http://dx.doi.org/10.1016/j.asmart.2016.07.008B0025
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Purpose: to investigate whether a periosteum patch could enhance polyethylene terephthalate
(PET) artificial ligament graft osseointegration in bone tunnel.
Methods: Twelve female goats underwent ACL reconstruction with PET artificial ligament graft
in the right knees. Right knees in six goats were reconstructed with periosteum patch enveloped
PET grafts (Periosteum group) in the tibia bone tunnel, whereas the other six goats had no peri-
osteum patch made as the control group. All the goats were sacrificed at 12 months after surgery.
Three tibial-graft complex samples in each group were harvested for microcomputed tomogra-
phy (micro-CT) scan, magnetic resonance imaging (MRI) scan and histological evaluation con-
secutively. The other three tibial-graft complex samples in each group were harvested for
biomechanical testing.
Results: The mean pull-out load of the Periosteum group at 12 months was significantly higher
than that of the control group (p < 0.05). According to micro-CT scan, more new bone formation
was observed at the graft-bone interface in the Periosteum group compared with the control
group. Furthermore, MRI showed that the Periosteum group appeared to have a better graft
osseointegration within the bone tunnel compared with the control group. Histologically, appli-
cation of periosteum patch induced more new bone and Sharpey's fiber formation between graft
and bone tunnel compared with the controls.
Conclusion: The study has shown that periosteum enveloping on the PET artificial ligament has
a positive effect in the induction of artificial ligament osseointegration within the bone tunnel.
http://dx.doi.org/10.1016/j.asmart.2016.07.009B0030
All-arthroscopic anatomical reconstruction of anterior talofibular ligament using
semitendinosus autografts
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Purpose: To show a new technique of all-arthroscopic anatomical anterior talofibular ligament
reconstruction (ATFL) using semitendinosus autografts and fixed with double suture anchor for
chronic ATFL rupture.
Methods: From January 2013 to February 2014, 12 patients (9 male and 3 female), underwent an
arthroscopic anatomic reconstruction of the ATFL for chronic ATFL rupture with double suture
anchors in tibia. Their ages ranged from 18 to 32 giving a mean age of 26 years. The American
Orthopaedic Foot and Ankle Society (AOFAS) score was administered to assess the functional
status; clinical examination and conventional radiographs were performed in all patients.
Results: 12 patients were followed up for an average of 19.3 months (13-26 months). The mean
AOFAS score was 93.25 (range 80-100) at the last follow-up (P¼, T¼). Postoperative AOFAS
scores were graded as excellent and good in all patients. One patient undergone transient sural
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ity or infection, was encountered.
Conclusion: The new technique, which involves all-arthroscopic anatomic reconstruction of the
ATFL using the semitendinosus tendon and fixed with double suture anchors in tibia, is a viable
option for treating chronic ATFL rupture with satisfactory clinical outcomes. Prospective
randomized controlled trials are needed.
Clinical Relevance: The technique, all-arthroscopic anatomic reconstruction of the ATFL using
the semitendinosus tendon achieved a satisfied outcome, can be used as a good candidate for the
ATFL lesion.
http://dx.doi.org/10.1016/j.asmart.2016.07.010B0034
Effect of hypercholesterolemia on fatty infiltration and the quality of tendon-to-bone
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Background: The incidence of healing failure after rotator cuff repair is high, and fatty infiltra-
tion is a crucial factor in healing failure. The purpose of this study was to verify the effect of
hypercholesterolemia on fatty infiltration and the quality of tendon-to-bone healing and its rever-
sibility by lowering the cholesterol level in a chronic tear model using the rabbit supraspinatus.
Materials and Methods: Forty-eight rabbits were randomly allocated into four groups (12 each).
After 4 weeks of a high-cholesterol diet (Groups A and B) and a regular diet (Groups C and D), the
supraspinatus tendon was detached and left alone for 6 weeks, then repaired in a transosseousman-
ner (Groups A, B, and C). GroupD served as a control. Group A continued to receive the high-cho-
lesterol diet until the final evaluation (6 weeks after repair); however, at the time of repair, Group B
was changed to a general diet with administration of a cholesterol-lowering agent (simvastatin).
Histological evaluation of the fat-to-muscle proportion was performed twice, at the time of repair
and the final evaluation, and an electromyographic (EMG) test, mechanical test, and histological
test of tendon-to-bone healing were performed at the final evaluation.
Results: For the EMG test, Group A showed a significantly smaller area of compound muscle
action potential compared with Groups C and D (all p < 0.01), and Group B showed a larger
area than Group A, almost up to the level of Group C (p ¼ 0.312). Similarly, Group A showed
significantly lower mechanical properties both in load-to-failure and stiffness compared with
Groups C and D (all p < 0.05). In addition, although not significantly different, the mechanical
properties of Group B were higher than those of Group A (load-to-failure: group A¼42.01N and
group B¼58.23, p¼0.103; stiffness: group A¼36.32N/mm and group B¼47.22N/mm, p¼0.153).
For the histological test, Groups A and B showed a significantly higher fat-to-muscle proportion
than Groups C and D at 6 weeks after detachment (all p < 0.05), but at the final evaluation,
Group B showed a decreased fat-to-muscle proportion (from 64.02± 11.87% to
54.68± 10.47%; p ¼ 0.146), different from Group A, which showed increased fat-to-muscle pro-
portion (from 59.26± 17.80% to 78.23± 10.87%; p ¼ 0.015). Groups B and C showed better
tendon-to-bone interface structures than Group A, which showed coarse and poorly organized
collagen fibers with fat interposition.
Discussion and Conclusion: Hypercholesterolemia had a deleterious effect on fatty infiltration
and the quality of tendon-to-bone repair site, and lowering hypercholesterolemia seemed to halt
or reverse these harmful effects. Systemic diseases such as hypercholesterolemia should be
tightly controlled during the perioperative period of rotator cuff repair.
http://dx.doi.org/10.1016/j.asmart.2016.07.011B0037
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Background: Surgical treatment of shoulder multidirectional instability (MDI), which can be
defined as pathological capsular laxity, has evolved since Neer (1) recommended an open infe-
rior capsular shift technique to treat the condition after failure in a prolonged physiotherapy pro-
gram. The successful outcomes of this technique specified the surgical strategy for MDI.
Biomechanical studies supported the capsular volume reduction and the capsuloligamentous
tightening concept. Several arthroscopic surgical variations, such as arthroscopic capsular plica-
tion and thermal capsular shrinkage have subsequently evolved.
The controversy remains regarding which of the surgical options is a preferred method of treat-
ment in individual circumstances. Few properly designed randomized controlled trials have been
completed. However, this evolving technology demands further understanding to guide practice.
It has been demonstrated that case series can be incorporated in meta-analysis to increase the
strength, especially when higher levels of evidence are lacking. Therefore, we included case ser-
ies data in this meta-analysis, to synthesize reported results concerning MDI for the first time.
The purpose of this study was to assess the effectiveness of arthroscopic and open surgical tech-
niques on the treatment of shoulder multidirectional instability.Materials and methods: The review and analysis were performed in accordance with the
Cochrane Handbook for Systematic Reviews and the PRISMA statement. The databases used
in the search were Medline, EMBase, ClinicalTrials.gov, The Cochrane Library, and The
Cochrane Central Register of Controlled Trials. Other sources included the reference lists.
Level IVor higher original articles were selected. The searched studies were screened against the
selection criteria. The selected studies were pooled into three surgical technique groups: open
capsular shift (OCS), arthroscopic capsular plication (ACP), and arthroscopic thermal capsular
shrinkage (TCS).
The risk of bias in individual studies and the risk of bias in cross-studies was examined using
Funnel plots with Egger tests and heterogeneity I2. Follow-up data at 2 years were used for deter-
mining outcome measures. Recurrent instability was the primary outcome. Secondary outcomes
included range of motion, and other complications.
Subgroup analysis was performed to examine the effects of the rotator interval closure technique
and rehabilitation methods.
Results: The literature search yielded 631 papers. After screening, 36 papers were selected,
including a total of 1,117 shoulder cases in 1,053 patients, with a mean age of 24.2 years and
an average follow-up of 40.7 months.
The OCS and ACP groups exhibited recurrent instability rates of 9.9% (95%CI, 7.3%-12.9%)
and 6.08% (95%CI, 3.7%-8.9%), respectively, with no significant difference observed. The
TCS group experienced a significantly higher recurrent instability rate, 23.9% (95%CI,
16.6%-32.2%). I2 was 63.3% in the TCS group, representing a substantial discrepancy among
the studies in the group. The funnel plots for the TCS group also showed publication bias.
The analysis of the OCS and ACP groups revealed low reoperation rates of approximately 5.2%
(95%CI, 2.7%-8.5%) and 4.8% (95%CI, 2.3%-8.0%), respectively. The TCS group had the high-
est reoperation rate, approximately 16.9% (95%CI, 12.4%-21.8%).
On average, OCS caused a loss of range of motion in 33.8% (95%CI, 27.7-40.1%) of patients,
compared to 5.5% (95%CI, 3.6-9.8%) in the ACP group. An external rotation deficit contributed
to the most loss of range of motion in these studies. The mean losses of external rotation was 7.0
(95%CI, 3.3-10.6) degrees in OCS group, significantly higher than that in the ACP group.
Three of the disabling pain patients were from the studies using arthroscopic transglenoid cap-
sular suturing technique in the ACP group, two of which necessitated removal procedures.
Postoperative neurological deficits developed in 2.2% of the patients. Most of them are partial
axillary nerve palsy. All recovered in 3 weeks to 12 months.
Only 3 cases of infection were reported, all from the open procedure group, accounting for 2% in
the group.
In subgroup analysis, the results of rotator interval closure technique was partially reported in 16
studies in OCS and ACP groups. No difference was observed between with and without perform-
ing the technique.
The analysis concerning rehabilitation methods demonstrated no difference. Overall, the first
phase of immobilization lasted for 2 to 6 weeks, the second phase of passive or active assisted
range of motion for 2 to 10 weeks, and the third phase of active range of motion for 1 to 6
months. Participation in sports was generally delayed for 6 months.
Discussion: The success of the classic OCS technique profoundly influenced our understanding
of MDI. More recently, the minimally invasive ACP has become a popular surgical technique.
The advantages of the two techniques continue to be debated. The results of our meta-analysis
suggested that these two techniques are nearly equally effective in achieving shoulder stability,
with high success rates of more than 90%.
Functional recovery comparisons, however, yielded different results. The OCS surgery caused
more patients to lose range of motion, particularly with respect to external rotation. This dem-
onstrates that the open procedure with more traumatic dissection and tight suturing of anterior
capsule causes more stiffness than the arthroscopic surgery.
Thermal capsular shrinkage under arthroscopy was once a popular surgical method. This tech-
nique became popular despite conflicting surgical results presented in initial publications, which
was in agreement with the high I2 found in our analysis. The popularity of the procedure was lost
in recent years, which could be explained by the high recurrent instability and reoperation rates
in the analysis. The history of this technique presents a good example of how a meta-analysis can
provide timely informed reference for emerging techniques.
Whether rotator interval closure should be performed has been a debate in MDI treatment.
Whether or not performing this procedure showed similar results in the subgroup analysis.
Conclusions: In summary, the classic OCS technique and the newer ACP technique demonstra-
ted comparable results in general MDI populations. However, the latter had the advantage of
avoiding postoperative stiffness. Thermal capsular shrinkage may need to be avoided in MDI
treatment because of its higher failure rates.
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Background: Rotator cuff tears are among the most common shoulder injuries and can be a source
of persistent pain, disability, and decreased range ofmotion and strength. Several rotator cuff repair
